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Case Study 


e A 48-year-old woman calls an ambulance and is brought to the emergency 


room complaining of a sudden onset of dyspnea. She reports she was standing 
in the kitchen making dinner, when she suddenly felt as if she could not get 
enough air, her heart started racing, and she became lightheaded and felt as if 
she would faint. She denied chest pain or cough. 


Her medical history is significant only for gallstones, for which she underwent a 
cholecystectomy 2 weeks previously. The procedure was complicated by a 
wound infection, requiring her to stay in the hospital for 8 days. She takes no 
medications regularly, and only takes acetaminophen as needed for pain at her 
abdominal incision site. 


Case Study contd 


On examination, she is tachypneic with a respiratory rate of 28 breaths per minute, oxygen saturations 84% on room air, 
heart rate 124 bpm, and blood pressure 118/89 mm Hg. 


She appears uncomfortable, diaphoretic, and frightened. Her oral mucosa is slightly cyanotic, her jugular venous pressure 
is elevated, and her chest is clear to auscultation. 


Her heart rhythm is tachycardic but regular with a loud second sound in the pulmonic area, but no gallop or murmur. 
Her abdominal examination is benign, with a clean incision site without signs of infection. 
Her right leg is moderately swollen from mid-thigh to her feet, and her thigh and calf are mildly tender to palpation. 


Laboratory studies including cardiac enzymes are normal; her electrocardiogram (ECG) reveals only sinus tachycardia, and 
her chest x-ray is interpreted as normal. 


What other investigation should be done? 


What is the most likely diagnosis? 


Case Study Answer 


e Summary: A 48-year-old woman is brought to the hospital for very acute onset of 
dyspnea and is found to be tachypneic, tachycardic, and hypoxemic. On physical 
examination, she has elevated jugular venous pressure and a loud pulmonic 
closure sound, perhaps signifying acutely elevated pulmonary pressures. All of 
these findings, especially the hypoxemia despite a clear chest radiograph, strongly 
Suggest a pulmonary embolism (PE), most likely caused by a lower extremity deep 
venous thrombosis (DVT), a late complication of her recent hospitalization and 
relative immobilization. 


Investigation: D-dimer,chest CT/PA,ECG,Echocardiogram 
Most likely diagnosis: Pulmonary embolism 


What is Pulmonary Embolism? 


e A pulmonary embolism (PE) takes place when one or more of the pulmonary arteries is 
obstructed and blood flow to the lungs is disrupted 


e Causes: Usually venous thrombosis from leg or pelvis. Clots break off and pass through 
the veins and right side of the heart before lodging in the pulmonary circulation. 
e Other causes: 
e Fat 
e Tumours 
e Air 
e Amniotic Fluid 


Risk Factors 


e COVID-19 

e Immobilisation and surgery 
e Long travel history 

e Previous PE 

e Leg fracture 

e Trauma 

e Malignancy 


Pregnancy/postpartum 


Combined oral contraceptive pill 
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Pathophysiology 


Change in Virchow's triad : intravascular vessel wall damage, stasis of flow, and hypercoagulability leading to clot formation 


The deep proximal lower-extremity veins are the most common sites of clot formation, although thromboses in pelvic, calf, and upper- 
extremity veins. 


This clot cause venous thrombi dislodge from their site of formation and embolize to the pulmonary arteries 


Obstruction to the pulmonary artery causes platelets to release vasoactive agents such as serotonin, thereby elevating pulmonary 
vascular resistance. 


The resulting increase in alveolar dead space and subsequent redistribution of blood flow create areas of V/Q mismatch and impair gas 
exchange. 


Reflex bronchoconstriction causes increasing airway resistance. 
This cascade can result in pulmonary oedema, haemorrhage, or loss of surfactant, further decreasing lung compliance. 


As pulmonary vascular resistance increases, right-heart wall tension rises, resulting in dilation and dysfunction that ultimately may 
impair left heart function. 


Clinical Features 


e Small emboli can be asymptomatic and large emboli can be fatal 


* Symptoms: acute onset dyspnea, pleuritic chest pain, haemoptysis, dizziness and syncope 
* Signs: tachypnoea, tachycardia, hypotension, pyrexia, cyanosis, raised JVP and pleural rub 


Clinical Assessment 


Clinical signs and symptoms of DVT 
No alternative diagnosis 
Heart rate >100 beats/min 


Immobilization 23 days or surgery in 
the previous 4 weeks 


Previous DVT or PE 
Hemoptysis 
Malignancy with active treatment in the 
past 6 months or under palliative care 
Pretest clinical probability 
PE unlikely 
PE likely 
PE = Pulmonary embolism, DVT = Deep vein thrombosis 
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WELLS Score 
<4 s4 
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D-dimer CT-PA 
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Repeat Ultrasound 
1. Admit in 6-8 days 
2. Commence 
Anticoagulation 


Consider alternative i 

Diagnosis - See NICE 1. Admit 
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Anticoagulation 
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anticoagulation} 


Investigatio 
ns 


e FBC, baseline clotting, 
D-dimers, TROP T, CK 


e ABG (decreased PaO2 
and PaCO2) 


e ECG (Normal or 
tachycardia, RBBB, RV 
strain (inverted T in V1- 
V4), Dominant R in V1, 
S1Q3T3), RIGHT AXIS. 
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Management 


PREVENTION; mobilization, prophylaxis pre and post operation(heparin or anticoagulant) avoid Oral contraception in Px over 40 
Admit ICU, monitor and give oxygen. 


Haemodynamic unstable or massive PE: 
e Give fibronylitic agent e.g altepase 10mg IV over 1 min then 80mg IVI over 2 hours 


Haemodynamic stable: 
e Anticoagulants 
e We start patient on LMWH, in case of renal impairment use unfractionated heparin (UFH) 
e Then warfarin or DOAC e.g dabigratan, argatroban 


IVC filter in patients where anticoagulants are contraindicated or with chronic PE 


Surgery: 
e Last resort - embolectomy in emergency if specialist available in the facility 
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Complications 


e Cor pulmonale 

e Atelectasis 

e Pleural effusion(hemorrhagic) 
Pulmonary infarction 
Right ventricular failure 
Sudden cardiac death 
Arrhythmias 


Pulmonary Hypertension 


e Pulmonary hypertension (PH) is a severe condition of multiple aetiologies 
characterized by an elevation in mean pulmonary artery pressure 
(mPAP) = 20 mmHg at rest, measured during right heart catheterization. 


e Pulmonary arterial hypertension (PAH), the primary subtype of PH, is 
characterized by progressive increases in pulmonary vascular resistance 
(PVR) primarily due to uncontrolled pulmonary vascular remodelling, 
Sustained vasoconstriction and thrombosis 


e If these changes are secondary to diseases of the lungs or the pulmonary 
artery system, the condition is referred to as cor pulmonale. 


GROUP 1: Pulmonary 
Arterial Hypertension (PAH) 


* Idiopathic PAH 
* Heritable PAH: BMPR2, ALK-1, ENG, 
SMADS, CAV 1, KCNK3, Unknown 
+ Drug- and toxin-induced 
+ Associated with: CTD, HIV infe 
HTN. CHD, Sct 
+ 1. Pulmonary veno-occlusive disease 
and/or pulmonary capillary 
hemangiomatosis 
* 1", Persistent PH of the new 


i l l GROUP 2: PH Due to Left 
GROUP 5: PH With Unclear Heart Disease 


or Multifactorial Mechanisms 


+ Hematologic NA 


* Other disorders : inflow’oulllow tract obstruction 
+ Congenital cardiomyopathies 
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- Thromboembolic obstruction of the 
pulmonary arteries 
+ Chronic exposure to high altitude 
- Developmental lung abnormalities 


Pathophysiology 


e Increased pulmonary vascular resistance: 


e Occlusive vasculopathy (e.g., idiopathic pulmonary arterial hypertension, connective 
tissue diseases) 

e Hypoxic pulmonary vasoconstriction: 
chronic hypoxic pulmonary vasoconstriction - airway smooth 
muscle hypertrophy (medial hypertrophy) and pulmonary vascular bed destruction 
> T pulmonary vascular resistance 

e Inflammation (e.g. COPD) > T inflammatory cell infiltration 
of intima > thickened endothelial wall > intimal fibrosis 


e PAH associated with endothelial dysfunction: T endothelin and 4 vasodilators(e.g., 
NO, prostacyclins) > vasoconstriction > arteriosclerosis, plexiform lesions 


Pathophysiology contd. 


e Increased pulmonary venous pressure: 
e volume or pressure overload from left-sided heart disease 
(e.g. mitral valve regurgitation) 
e Increased pulmonary blood flow 
° Left-to-right shunt (e.g., ASD, VSD, PDA) 
e Portopulmonary hypertension 


e Sickle cell anaemia: Individuals with SCD have an anaemia- 
induced increase in cardiac output. 


Symptoms 


Patients with PH typically present with symptoms indicating poor 
oxygen transport and impaired cardiac output, including unexplained 


exertional dyspnoea, fatigue, chest pain and syncope. 
Less commonly hoarseness, cough, haemoptysis, hypoxia 


Clinical Exam 


e General: 
e cyanosis, diminished peripheral pulses, mottled extremities 


e CVS 

e JVP & neck: jugular venous distension 

e Palpation: Palpable P2, parasternal lift, presence of hepatojugular reflex, hepatomegaly, 
peripheral oedema and ascites 

e Auscultation: can identify several abnormal sounds associated with PAH including RV 53 and 
S4 sounds, splitting S2, pansystolic murmur indicating tricuspid regurgitation, diastolic 
murmur indicating pulmonary regurgitation 

e Cor pulmonale, Right heart failure, tricuspid regurgitation, pulmonary hypertension, 
cardiorespiratory distress. 


Investigations 


Doppler echocardiography (best initial test) - hypertrophy and/or dilation of the right heart ventricle, dilation of the coronary sinus, estimation of 
pulmonary arterial pressure 


Right heart catheterization (confirmatory test) - mPAP = 20 mmHg at rest 


Chest x-ray: 
e Right heart hypertrophy 
e Prominent right heart border 
e Loss of retrosternal space due to right ventricular enlargement in lateral view 


Vascular changes 
e Pronounced central pulmonary arteries 
e Sudden change in diameter between central and peripheral pulmonary arteries 
e Vascular rarefaction in the peripheral lungs 


Signs of underlying cause (e.g. nodular opacities in interstitial lung disease, barrel chest in COPD) 


PRIMARY PULMONARY HYPERTENSIN; IDIOPATHIC, COMMON IN FEMALES, UNTREATED, FATAL IN YOUNG AGE 


Management 


e Initial therapy should be directed at the underlying cause of PH 


e General measures: 


e Physical exercise 
e Oxygen therapy if hypoxic - refer to pulmonologist for home oxygen use if 
persistently hypoxic 


e Pharmacological 


e Diuretics 
e Pulmonary vasodilator therapy e.g Viagra (sildenafil) 


e Anticoagulants 
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